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1. Atmospheric water balance 2. Mass balance
The equation of water balance in the atmospheric column is Over global oceans, the sum of all river discharge from land (R) is balanced by the time change of mass
AW CO_E_p_F (1) (dM/at) and surface water flux (F), integrated over all ocean area.
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IS the moisture transport integrated over the depth of the atmosphere, and I R :_(H ((%M’LF)) ©
W = 1]‘0"5 gdp (3) where M is the mass of the continent or the river drainage basin and E is the evapotranspiration over land.
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3. Amplification of water cycle, expansion of Hadley | _ trend (kg/m/s/decade, 1999-2007)

cell, and change in atmospheric river under global
warming
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Three hypotheses:
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(1) Wet region gets wetter and dry region gets drier :ﬁ L FL I V V w

(2) Hadley cell expansion | (@) 150w-140w15n-258 |
The poleward boundaries of the Hadley cell are 6-23,02:31,:20:3324/?:?:ZT200720082009
defined as the boundary between easterly and |
westerly winds and between positive and negative
E-P.

(3) Atmospheric river intensifies
We describe atmospheric river using @®.
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the 95% confidence level. Regional uncertainties exist. More accurate data are needed. the past decade.



